Detection of Micrometastases Using SPECT/Fluorescence Dual-Modality Imaging in a CEA-Expressing Tumor Model.
Intraoperative dual-modality imaging can help the surgeon distinguish tumor from normal tissue. This technique may prove particularly valuable if small tumors need to be removed that are difficult to detect with the naked eye. The humanized anticarcinoembryonic antigen (anti-CEA) monoclonal antibody, labetuzumab, can be used as a tumor-targeting agent in colorectal cancer, since CEA is overexpressed in approximately 95% of colorectal cancer. Dual-labeled labetuzumab, labeled with both a near-infrared fluorescent dye (IRDye800CW) and a radioactive label (111In), can be used as a tracer for dual-modality imaging. This study aimed to assess whether dual-modality imaging using 111In-diethylenetriaminepentaacetic acid (DTPA)-labetuzumab-IRDye800CW can detect pulmonary micrometastases in a mouse model. Methods: Pulmonary GW-39 human colonic carcinoma microcolonies were induced in athymic BALB/c mice by intravenous injection of 100 μL of a GW-39 cell suspension. After 1, 2, 3, and 4 wk of tumor growth, dual-modality imaging was performed 3 d after intravenous injection of 111In-DTPA-labetuzumab-IRDye800CW (10 μg, 25 MBq). Small-animal SPECT images and optical images were acquired, and image-guided surgery was performed. Finally, the biodistribution of the dual-labeled tracer was determined. Formalin-fixed sections of the lungs were analyzed using fluorescence imaging, autoradiography, and immunohistochemistry. Results: Submillimeter pulmonary tumor colonies could be visualized with both small-animal SPECT and fluorescence imaging from the first week of tumor growth, before they became visible to the naked eye. Furthermore, dual-modality imaging could be used to guide resection of tumors. Mean uptake (percentage injected dose per gram) of the dual-labeled tracer in tumors was 17.2 ± 5.4 and 16.5 ± 4.4 at weeks 3 and 4, respectively. Immunohistochemical analysis of the tumorous lungs showed that the distribution of the radioactive and fluorescent signal colocalized with CEA-expressing tumors. Conclusion: Dual-modality imaging after injection of 111In-labetuzumab-IRDye800CW can be used to detect submillimeter CEA-expressing pulmonary tumors before they become visible to the naked eye, supporting the added value of this technique in the resection of small tumors.